Exclusion criteria included mental or developmental retardation, allergy to the study medications, hyperactivity disorders, or use of psychiatric medications.
Patients were randomized to two groups (thirty patients each): control group (Group C) and pregabalin group (Group P). Randomization was performed using computer program to create a list of numbers. Each number (which referred to one group) was sealed in an opaque envelope. Each parent was asked to choose one envelope and give it to a person who compared the number with the computer-created list and then allocated the child to one group. The individual who assigned the patient to the group was different from the one who formulated the drugs. The anesthesiologist who gave anesthesia and collected data and the child and his parents were unaware of the child's group.
Thirty minutes before the commencement of anesthesia patients in Group C received placebo syrup (composed of sugar and saline and its taste is sweet) looked like pregabalin syrup while patients in Group P received pregabalin (trade name is Averopreg, Its concentration is100 mg/ml, manufactured by Averroes pharma, Sadat City, Egypt) 1.5 mg/kg. Both syrups were formulated by the pharmacy in equal volumes of 5 ml. After reaching the operative theater, the children were linked to monitor which included noninvasive arterial blood pressure, electrocardiogram, O 2 saturation, capnography, and temperature. Then, sevoflurane 8% in 100% oxygen (through mask) was used to induce anesthesia, and venous line was inserted after induction. Then, fentanyl 1 µg/kg (Sunny pharmaceutical, Egypt) was given, intubation of the tracheal was accomplished after injecting atracurium (GlaxoSmithKline, UK) 0.5 mg/kg, and anesthesia was continued with sevoflurane.
After finishing the surgery, sevoflurane was discontinued, and the action of muscle relaxant was antagonized with neostigmine 0.05 mg/kg and atropine 0.01 mg/kg. The oropharynx was sucked, and the child was extubated after he started gaging.
After extubation, patients were sent to postanesthesia care unit (PACU), modified Alder score [7] was measured, and when the score reached ≥9, children were transmitted to ward. Emergency agitation was estimated every 10 min for 30 min postoperatively.
Postoperative pain was estimated using Faces Pain Scale-Revised (0 = no pain and 10 = very much pain) [8] at 30 min, 2, 4, 6, and 8 h postoperatively. If pain scale was ≥4, the patient was given oral paracetamol (15 mg/kg) with an interval ≥4 h.
Primary outcome included 5-point EA scale (EAS) (1 = sleeping; 2 = awake, calm; 3 = irritable, crying; 4 = inconsolable crying; 5 = intense restlessness, disorientation). [9] Secondary outcome included duration of anesthesia, time to open the eye, time to extubation, PACU duration of stay, number of paracetamol doses (15 mg/kg) given, and complications as vomiting and dizziness on discharge.
Sample size was determined using the outcomes of our pilot study which demonstrated that the mean EA score was 3.3 ± 1.3. To detect 30% reduction in EA score using the previous data and assuming α error of 0.05, β error of 0.2, and power of 80%, a sample size of 27 patients/group would be required. We intended to include thirty patients in each group (for possibly of exclusion).
Statistical analysis
Statistical analysis was accomplished using Statistical Package for Social Sciences (SPSS) version 16 (IBM, Armonk, NY, USA). Quantitative data were analyzed using independent sample t-test. Chi-square test was used to analyze qualitative data. P < 0.05 was regarded to be statistically significant.
results
Sixty children prepared for adenotonsillectomy joined the study (30/group), and no child was excluded from the study [ Figure 1 ].
Both groups were parallel as regards patient's characters (P > 0.05) [ Table 1 ].
Group P showed that EAS was 2.66 ± 1.18, 2.2 ± 1.12, and 2 ± 1.01 at 10, 20, and 30 min postoperatively, while Group C showed that EAS was 3.4 ± 1, 3.16 ± 0.87, and 3.06 ± 0.78 at 10, 20, and 30 min postoperatively. Emergency agitation score (10, 20 , and 30 min postoperatively) was significantly lower in Group P than Group C (P = 0.01, 0.0, and 0.0, respectively) [ Table 2 ].
Both groups were parallel as regards duration of anesthesia (33.73 ± 3.85 min vs. 34.2 ± 4.5 min, P = 0.66), time to open the eye (38 ± 4.3 min vs. 39 ± 4.6 min, P = 0.37), and time to extubation (39.7 ± 4.36 vs. 41 ± 5 min, P = 0.28) [ Table 3 ].
Both groups were similar as regards PACU duration of stay (35.4 ± 4 min vs. 34.76 ± 3.67 min) (P = 0.52) [ Table 4 ]. The number of paracetamol doses (15 mg/kg) given to patients was significantly low in Group P compared to Group C (1 ± 0.63 vs. 1.4 ± 0.62, respectively) (P = 0.045). The proportion of postoperative vomiting was significantly low in Group P compared to control group (P = 0.02) [ Table 4 ]. No patient suffered from dizziness in both groups.
dIscussIon
This research displayed that using pregabalin as a premedication for pediatrics undergoing adenotonsillectomy using sevoflurane anesthesia was associated with less postoperative EAS, analgesic requirement, and vomiting with insignificant effects on time to open the eye or extubation and PACU duration of stay. To our knowledge, no previous research studied the use of pregabalin to control EA in pediatrics after sevoflurane anesthesia. The precise causes of EA are not identified, but several factors may influence EA as a type of anesthetic or surgery, premedication or anesthetic adjuvants, patient age, preoperative anxiety, rapid recovery, existence of parents during recovery, and pain. [10] The occurrence of EA is high with sevoflurane, otolaryngologic surgeries, and preschool age. [2, 11, 12] Several drugs are prescribed to decrease the occurrence of EA as fentanyl, clonidine, midazolam, oxycodone, ketamine, dexmedetomidine, [13] and gabapentin. [14] Pregabalin is a synthetic analog to the inhibitory transmitter gamma-aminobutyric acid. It has anticonvulsant, pain killing, antianxiety, and sleep-modulating effects. It binds with α 2 -δ subunit of presynaptic calcium channels in the nervous system and decreases the emission of several transmitters (such as serotonin, dopamine, glutamate, noradrenaline, and substance P). [15] Pregabalin was used safely for children with partial epileptic seizure not responding to treatment and also to control pain in children receiving chemotherapy. [16, 17] Our study showed that EAS was significantly lower in pregabalin group as compared with control group. In agreement with our results, Salman et al. [14] used gabapentin (which belong to the same group of pregabalin) as premedication for pediatrics undergoing tonsillectomy and adenotonsillectomy using sevoflurane and reported that gabapentin group was associated with lower EAS and less painkiller requirement during postoperative period as compared with control group while time to eye opening or time to extubate were alike in the two groups. Furthermore, in line with our results, Azemati et al. [18] studied the effect of preoperative gabapentin on EA in females undergoing breast cancer surgery and reported that gabapentin group showed decreased EA and postoperative pain without complication as compared to control group.
Aslı Donmez et al. [19] agreed with our results as they concluded that gabapentin reduced EAS at 10 min after circumcision using sevoflurane in pediatrics, but they disagreed with our result regarding pain as they demonstrated that gabapentin had no effect on pain score.
Pesonen et al. [20] used pregabalin (150 mg preoperatively then 75 mg twice/day for 5 days postoperatively) in patients underwent cardiac surgery and concluded that pregabalin minimized postoperative opioid need and confusion in day 1 after surgery while time to extubation increased compared to placebo.
Rai et al. [21] analyzed 12 studies which assess the impact of pregabalin and gabapentin on pain after breast cancer and concluded that both drugs decreased pain and opioid consumption after surgery.
Feng et al. [22] analyzed 18 research articles and reported that preoperative pregabalin was linked with less pain, opioid consumption, and nausea and vomiting (postoperative nausea and vomiting [PONV]) after surgery but its effects varied with its dose and type of surgery.
Mathiesen et al. [23] reported that preoperative pregabalin (combined with paracetamol and placebo) and preoperative pregabalin in combination with dexamethasone and paracetamol decreased pain and analgesic (ketobemidone) requirement after tonsillectomy, these results were in line with our results. However, in contrast with our results when Mathiesen et al. [24] used the same combination in females undergoing hysterectomy, they reported that pregabalin (combined with paracetamol or paracetamol and dexamethasone) did not lower pain score and opioid consumption.
Peng et al. [25] reported that pregabalin (50 and 75 mg) produced better analgesia (over placebo) for 1½ h after laparoscopic cholecystectomy with no changes in opioid consumption, side effects, or quality of recovery.
In line with our result, Grant et al. [26] analyzed results from 23 clinical trials and reported that pregabalin (when given before surgery) was correlated with less PONV.
In contrast to our results, White et al. [27] reported that pregabalin (75-300 mg preoperatively) increased perioperative sedation but did not improve preoperative anxiety, postoperative pain, or the recovery process after minor surgery.
Furthermore, in contrast to our results, Chang et al. [28] reported that pregabalin had no effect on pain score (shoulder pain), time to first analgesia request, and analgesic consumption after laparoscopic cholecystectomy.
Paech et al. [29] also disagreed with our results as they reported that pregabalin (100 mg) did not decrease pain or improve recovery after gynecological surgery.
conclusIon
Preoperative pregabalin was associated with less postoperative EAS, analgesic requirement, and vomiting in pediatrics undergoing adenotonsillectomy using sevoflurane anesthesia without effect on time to open the eye or extubation and PACU duration of stay.
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